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(57) Abstract 

PURPOSE: To prohibit sensing of air pressure of a tire 
when the car condition with missensing of the air 
pressure is detected, by furnishing a wheel speed 
sensing means, resonance frequency component 
extracting means, air pressure condition sensing means, 
and amplitude sensing means, and prohibiting the 
sensing of the tire air pressure condition when a 
specified value is exceeded by the amplitude of the whel 
speed signal. 

CONSTITUTION: An electronic control device 4 makes 
waveform shaping for the AC signaJ given by pickup coils 
3a-3d at Step 010 so that the AC signal is turned into 
puise signal, and thereupon calculates the wheel speed. 
At Step 050, FFT computation is made for this wheel 
speed obtained, followed by an averaging process at Step 
080, and then at Step 090, the sub-suspension resonance 
frequency of the car is calculated on the basis of the 
result from FFT computation averaged, and at Step 100, 
an alarm indication is given to the driver upon eventual 
sensing of the drop of the tire air pressure on the 
basis of the resonance frequency. If therein the 
amplitude of the wheel speed signal is greater than the 



specified value, 
is prohibited. 



sensing of the air pressure condition 
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iwaw^fi^isftwjfjefa ± owt^iticf 10 

St. 20 

«triBm©in£&£K:i5ffli ufcflretcas-^-cttftSiis 
*M©ffi{Ki^si&^*p b <t # tc * w -^smfft^© 

[ftft©Bifl|&tti9!] 
[0 00 1 ] 

[0 00 2] 

K*i*ffl-r**iSjMt*>*©ttm«#Kit-3t>r % « 
ps© z a +©£»E*ffl«WKfcfcrt- &£a*Hi& s n 

[000 3] 



►3. jSShK tuft. ISJ8«©^fftt«©|g»*SfW't»"r 
(,>. jsm&&*u>?s?r**<f-KX. *-f 

+ffi«E©SE{fcK:J:Sf ^+-*S©SE<iai36*^3<.» (« 

s**»6. *-f+'^a©a<fc«*»6f -f+ffi«E©se'ffc 

[0004] "ec-C*^m^Att±IBPg@4r|g*-C, /< 

*t#«* 5 ±t^is] ft £ i, » ttiu^^j (cs^-r s mm®. 

Tm&tmmm&ztm? z c t k <fc o . * ^ ^©sm 
E.<o^m^mar^M^mm^tc (&mw-3 - 2 9 a 

6 2#) . 

[0005] UfrL&#6^©*ttiBS«#tt. ££t 
ffi**fl5£"i" & ifc A©4ffi© A*T©£^&S^?Mc . 
<W*A:B«Hfi©tt«tcJ: Df&£-r*&«ii«lJ?S# ( -> 
*«»aECfc«gB£&-5 Ol4. 1 5#jbq 
fc«>. c©«9B*»6tr-*««a»*afflbJ:9 4-i-* 

r«iau-rL.*5njfiitt*s&s. *©±. sasw>*pi© 



[0 00 6] I&lfcfr-f+T**^:"* 
Stt8»LTt>S*4 + £3^#ffi«L"Cl»S©r. 

[0007] s e>tc. maxA-9«>6^ii^Mie 
». *^+iH*iKia!W6nfc*4*i»©ii*aa©o- 

S„ c©J:5tt<«at?tt. ^E©Jt®WS^@^«:® 
[0 00 8] ±§2© <fc 5 «C«^K*JC»-CS«E©e*iftI 

*Rf±r*fc«>K:B. £»ffi©*baief***±-rs#ffi 
BWMaiL-cu*9«fc5«c*|i|©tt»*=IAUiL. c©J;^ 

&««t?B2S«£E©*M9i*stii:-r * * -f ■Ymmsmam 
szim-? -5 c t ^ s -r s „ 

[0009] 

ig© $ a +ffi«ff««aiiaf». mtiais^^UTsmts 
aBE*a#ai. «rK»ttiiit«-tw»6-'<*T©i«sja 

jsHaasteR^KS-^nr * -f +©ffi«EE©tt«*«Mai-r 
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[ooio] ma&&m^<miait> a i o «t 9 

tc«iau|f©l*IIBE<tOW3l*ffft 5C4tcJ:0 &ffl-5J 
MM. Kffi«:J:4JS«b-*>*pii3R©®ftB. '< 

<fc 0 gSiBtc J: *J8tt^*if *©lfilW«W»rr* 
[0 0 1 1] fcfe. B8HKJ:&J8tt«>*S«R©iS«itttt 10 

®8SM(c«fc-S^a& — -MBS (»*lfc£> jknmommTt 

s. 

[ooi2] ®¥Pf&<D&tt — janww*©x>y>* 

[0013] *^*^*->©oaiiV'«*->K:<fcoT$& 
£T£o waste e»©* ffi*E*Hn8»*. 
jtg^^m^s^as^tii^st. Meraiftftflr* 20 

-fi*©g££1fc&*S^>^*^^gtfc*|]*ia£. 7- 

isrt&'i -^(D^m^ms 0 /ct * k £ -f i'^jEt*yn© 
tfc*n£gt±-f sstih^at s c £ **#«£ r s . 
to 0 1 4] jeaaf-f+rfesy ^f-f -mast, ie 

^r-f+iaKttaftiwrsciKjro-csa 30 

[0015] »*3B3IBtt©ir-f +ffi«E«»a8»i. 
•*£. Wia«lft©iaiBaB[«:H«!UA:«^«:aS-^t»"C* 
^6^*T©«^SSKJ^%fftfflTS*^?imR5S 

*M*(B#cc3i^i»TSif ©s«iatt»**k»ri" sr s 
ffi&vm&fti^mt, OT©ffi(EittJR**BaJLte£* 40 
k> -r+ffii«E«iR©«»n*«i±-r**i±^S4 &<i* 

SC£=fc#®£TS. 

[0016] C ©SfiattMKiHIKKBfje© * 4 5 > f 

r*Tfefts^#m*iiig©ifi3?B*fc:. »*«:£*£ tc* 

[0017] 

[HS609] WT. *»M©*»«*iaiH«:lt^»r»u 
<BWrr*. Hl«. **SfcW©*»©«li6*^-J1«fiS 
H"C*«. so 
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[0 0 1 8 ] @ 1 &c^T<fc5K:. SPi©Saf-fi»l a~ 
ldR^JSLT*IM>A-fe>'9-3WRtt6tircaS. &m 
fltiSftfe >1«t. «m 2 a ~ 2 d Rtf f 
Jl/3 a~3 dfCfco-CttAStrCOS. tf2a-2 d 
tt. Sf-fifl a~l d©EI£tt (H^W) tcHHW 
KK0^6n-Cte»), Pi«R©tttt#J:9ia..&. K? 
?7?^3-/*3a~3dB, cn*=>©tt*2 a~2 d 
©ifi«Ki^©lfflW*»»T.RgttW6ft. t$2a~ 
2d. ?t£t>1z>Z4->r\ a~l d©HI&i*gK:jc;Ctejg 

a~3d*»6U*Sti*SE»fS^4. ft9£SEJg@tt. R 
OM. RAMf i^J^ftOl^Wgg (ECU) 

4kaas*u ssjigSEJB%$to»f3e©«#«m*»fTtoti 

•So c©M#iaS©te*»*^SJ5«:A*S^ 
5\tmmMK.1ti\s-C&Z'< J r\ a~l d©£fU3E©t£?iS 

£fgfcrr-s. c©«w»5tt. ftji-ftia^idoa 
^©tws^&stc^b-c^m^L. -o©§^^> 
^*w*r. t»rh*»— ?©*-f +©£»£#»«£» 
EEcfco^iSTu^i^fc^iTS-a-c. -eti^g^-rs «fc 

[0019] cct, *r*safc«tc*»w4*-f+sa 
E©«ftiflai(conTttW"r*. mtfUiis 

twteT* 7 7 h HfiBttfefT l> tet§£\ -e©8§Ma® © 
«^&Hi!lfcJ:9±TRtrtfl«#fa©***». ^©^J 
(c«fcor$>fi»B±TRcmf^inJK:tStt-rs. c©£ 
-firJgKiNf©*W«4aT©ftfiift©^?S^#tt»S2 (c 
SVTJ: 9 &*>©££*. H2KSVi-J:5K. fttift£©ffl 
j0M$lt« 2 &tCfel>T f- U . a £»flo 

tftoTK*j w s±T^ifi]©*siia^t?* 0 . b 

M©«*aT«:4sW-5 SW£an*l©&SWiS»T* So 
[0 02 0]—*. *-f+©a«BE**SE<trst. f-f 
+=fA»©.ifaJ£»feSE{b-r*te». ±IB©±T*l^]R 

3&c^TJ:5K:. dt-f+©3S»ff3WiSTLteJi6«:». 

3f-f+=fAau©tfta®ttfeiSTr*©-c. ±r*io]Ro' 

^*|Sl©^«gJB«»*«£«>JcfiT-r*. fEoT. *-f 
+©Jitt«iS8R J: ») . *H©tf taTtcfcW S±T*[SJR 

cfwstfr isi©^«fi««a»©iJ>* < £ *>-**«im-rft 

«. c©^«SSjfflRCC»-3l>T ^ -f +©ffl»l£©«Mi* 

[002 1 ] *©te». *^€?9t?« t *teiigi2>^ 
©Kttifl#^<&. *W©tffeT«:*jW*±T*lSlRWW 

ft*i^©ftsgja?g^^ftia-rs. cti«. »w#6©» 
Mtt«a*©*s*. ^iis-fe>-9-©^Hi<t#«:«. 

+©!SKiJa«a»iJ»*«d* 4vC U5Ci *s«b^ Utete* 
r**. -rfctofe. W4i^*>if©*«Hfi#*jaift* 
^*fUte*SS» B4tc^-rj:^tc2^rfc:-i'fii*^-r 
itfetc. au+©ffi»EJWKTTS£. -e©2*©b- 

- * ffi ist-t s c £ am t a o te. 

[0 0 2 2] CtlKlcfcO. Jt^Ufe^CCfctltf. ifi^ig 
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Wffi<D*SMbt:i>2>T FUffi3kS (ABS) 

4SW £ C t ft < £jg Lfc^ffi*fc*D#"5Jtfe i tt S. 
[0 02 3] H5CC. ECU4#*fT-i-**BIrt£** 
Lfc^P-^t-h^-f. ECU4tt&j«£l 
a~l dtCttLTX-^^O 1 0 — 0 8 0£-e©#L3£ 
l/TtfK Xf;> 7*0 9 OCD^BOtol a. lbgfc 

«&$ti c i d»K*ms*i*. asu^-r^p-?- 

[0 024] @5(Cfcli-C, -^OOO-CRAMO 

u«MbscrtnWit*-fef H-r^» x^vzro 1 o-c«. 
^ „ z 7 v -fi 4 ,\, 3 & $ s titcgmm^zmzm. 

©?aj¥;* *ifc*isitg v «jaaaR»«f ( f f 

T) igU©^-* i^^>/c*RAMtC^Lr*J<„ * 

?yt5. ^UT. Xf-s> 3 OKT— @©ii##tc 
h 5Wc*')>^N 1j6»F FTjSyfttCjMSaf 8 - 

#lfcn 0 icmofcfr&frzmjz-? S. 7 s - ZWfin 0 CC 

jtL-rote^W^B^f-f ^0 1 0tC||i9?|#^#mtra 
jlS^S^r^. -^-^^n OK^UfciflJ^^n/i: 

5. 7'0 4 0 tot*. xvyfNi&VJM 

i tr -s i £ & tc f f t mn hk&* * -f > h -r s * *) > * 
[ o o 2 5 ] xy-* ?'o 5 otit iftgsftfcmfmiiSL 

tC*fLTFFT}|!SL J H?&5. > C©FFT<gt»£tTofc 
.SHI©— 0fl£0 6 tc^-To 06&c^-r<J:5K:. ^(c^ 
pi|*SHttja**fTl/T»6n4»tt»KK»L-CF F T 

ct-Dmn-chho out. 8§®w:*mf ss&/Kcia£i 

©J£R 3 ^BSi* ) < ^«BI<c*:8E>t?* 0 . S£ 
oT«taa^-**K*©H«»»tttt3a&TSe £ 

7" 7*0 5 0 fcfctt £ F F Tm&M$TC$> i> ±> t> > £ N 

^(C^f-^O 1 0~0 6 OfcilUHtrTS,, 
[0 0 2 6]-^, #^>*N2#m;£lellfcn UCjlU 
-C^-S Xt^ 7"Q 7 0 K-C?Iiri5|ffcN 2 £*7J 
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^>©¥Bj<Bj& s fiai3*iS. c©J:5&¥^{tMS{t=fc 
ot. ifSMKcfc^FFTiiigis^o^ati^fi^-r^ct 

[0 02 7] ^r^09 Otti, ±IB¥^3 
KJ:0¥^l:Sn/<iFFT?ilSig*tcKrJti-c. ^W© 
A*T©;&^i£$fc f <£$i©^*T©£JiJS&£fc f L 

, *?fi©^*T©stiJ§&£fcf r ) *awrs. 

10 [0028]^ff^l00 ~Cit. ffl&Z tltc&Mfflfc 
[0 02 9] 'J ^110-130 KtlfiCf 

^„ x^^^i iota, 3»aE^tf«t«©BiBtt«**a 
■c. ^©ffiUj^^wtc^-r-s/cfc, mf«ms©B#p^ 

[ 0 0 3 0 ] A&ftttfcta 9 ©X f 7* 1 1 1 V±M2M 

aTS/cisf>{C«01 0 (C^-T J: "5 iC, 3f^©B#P^P^PiT 
KfcW«*lijSK©18tt©t-i' (llJ) *»6*©t-^ 
(#) $r©Sitt©^itI. HJB4B«fc^*©fl»*JEaL 
C©b--^F^©JgiHteJ;y J JSS!i*^s6^ 

tHtt (2a«±) -C*-2.»-^«:«if§®©iaatc|as-r^ 

f-^ii 4t?2g«EE©«3e**±««i"rs amm 
mxm-ctj: 7* 1 13 -c^ifsj^i -r 

. fss. c©^a«gl©iiKi«l£Sbti- HSbfitcW^ 

&<^ns^ fgs&^tc«f^rsmM^©ssifc#i 

hS^^S/cfe, lg»*t©**flH>T±IBfflS&fcff 
40 [ 0 0 3 1 ] A* 9 1 1 OT««S«l8KJ:S2g«E*l 
KIMS. 7" 1 2 0t?tt31SE©^tf^©*l^ 

•S. SW©»B?«3S^«:*iJ3£'rS/c8{>«:X7 i f ^ 

i 2 i-c3ais©m(*)isvsa&ea&^©mti^s (vwp 
R,vwRL)^fs«:a^-c^ i ©ffltonirr s. 

[0 03 2] 

50 [ifel ] VSO(n) =Med {Max (VwPR.VViRL). 
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Vso(n-l) + a UP- At. VSO (n- 1 ) -aCW- 
At} 

fc/cu Med, Max«-en-enfg!iF*3©*p^fii. m. 

a UP. a Mt^r tl^tlM#<DlMmM<Drt- F 

a t »mft*eoM@p^Pi 

[0 033] cnB, RttttK^t LKSfjfitf* <J v 
£T?©KSbfS©P * ?£#fSl,T££$&©Ma xfl»Big 
ii— Ki L Tf^© a UP, a DW©^T^ $ ft £*t&ilg[ 

[0034] -jmcxt-v 7122 -emv£i£Wn&i]a&$. 

aS©ff^B#SS©^tBA V SO£ft 2 fl5»K»»-r 

So 

[0035] 

[ft 2] AVS0(n) = VSO(n) -Vso(n- 1) 
2 3K*»l>TBf3e©»WiKDVi©tt«*ff5. Cft 

«*S5ELTtaiO . CCTAVS(#KDV*±i-j 

» 7* 1 2 8 tea*. £$uE©WJ£*s*±-r 
36«ffi/r^*©*l«arrs-fe>i»-*9io.#w*c4K 
a . *f - ? ^ l 2 3 r JiflE&PHitrtT* -3 fctS-^w: « 

Xf '^'l 2 4fc»#$U***->8»©tf*R* 3 BlJ£ 
■J-&. Xf-^^l 2 3©jr-f+'5 i *->K#«SetC|B|T 

•5 nm&m 1 2 Ksvr. * -fir* — jut 

fityc|g3tbfiK:J|#;*ft£fc:&. BSIICCJ: &Jgtt©*©tK 
ttfgiJrb^. ffi»tt©J8«iliffl»WK:**<«c*. ^© 

/c©. e-K«i««iii©**taK*ffi»it«-r*ctKj: 

[0 036]ftftW{Cttil2OXf«^3 10, 3 2 

or. ■wttffiifOJE-rsxf-v^'i 1 ltvmonem 

J:9Kl/TXf-7^3 10. 3 2 0T*fg8&f&©*S«&'£ 
■C* -5 C t ifi$m.Z tiKM&tC tt* 9- -J 7 3 5 0 T f W 

on (ft**) tc-ra (s$ssgib 

[0 03 7] 3r-f + ^*->(R#«ti-r*4*&H:ttXf- 
^12 8 (Cji*. ffi«E©!W5£**±-r £tt»*i«5E 
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«K»pi©3tfT««*«5er*. ctiK**jtt&*4tHt 

r -5 fcs?>© -fe > Iffr 6 ©^ \J]tfi&&. V Set, » I® «3 IE 

[0038] C Ct?»*ttffK*©@©fl»WHT©* 
&gg-lz>1f*>6©A;fc^x{ift£^;c?*TS. C 
©A#>wx#«raStW£^»»5ftic lflUSLh* 
*^Ktn*T*©^^^ffl»4-'<^^A*l«MnBH ! & 
io fflC>T-4-E©««KMf*»»lIt64«cS. fito-Cmiiafe 
jz&^fUcXljjVlxmWfi 0 -Cft«,>*§^©**-r » 

^127 Km&m^mwvivitet-rz. ztiim® 

ttiTBXf? ^128 K3»»S«E©«S*il±tt« 

[0039] c ©<fc 5 it UT3l&©j£iftftB*'££UE© 

70 1 0 S-CRS. XT'* 7 - l 2 03fi»6©WC^frK 
Site J: a &im.m%M±VV&ftl&$. U ft I >«^&c tt* T 
9^130 Kit*. *««:i£S&* +-©#!lSg*ff 9. # 

ttir-f+«©*fcS*S*'f+#H5£S*i'Ci,»*. C© 
fcft. g&*^£IS«UTl>£t&©^iE£ttfl!J©*& 

©aaeKjtu^-f+fttcikWLTwaKft*. t^tc 

[0 04 0] Afm(caHl 3Km-TJ:^K:XT-'?7'l 
3 l 4 tt©^iStt v mvE%«T©» 3 TU- 

fiLL. Xf^l 3 2-C«4ffe©rtSA<!:ft-Sm^ag 
VWMWGSr^Hi-ra. ^Of^l3 3t|!4-C^-rj; 
30 ^(C. Vm\^tVWMAX?:J:h^LC©M*iVWAVE©KTE 

mp t%i «±-c*>n«vwMwtcig^-rsm^7 i >>'^ 

#^#3ftTl>£<t*U^Sftfci*^K:«l 1 0, 12 0 
PWIX^'v^'O 1 0(CMe o 
[004 1 ] 

[ft3] VWVVE= (VPR+VPL+VDR+VDL) /4 

fcfcU, Vpr. Vpl:^&. £&!Kiejf£iIg 
Vdr. Vdl:^, S^lgS6t«3iS[ 
[0042] 

40 [ft4] VVIWWX-VWAVE: KTENPXVWAVE/1 0 0 

j^ft f ^fflUTXf 7 7'150 tC-C3R£©2AlB:&ft)|t 
[0 04 3] Xf?^l 5 0-Ctt. ^»iE»«Ci»-f+ffl 

«E«c»i6 urs^s nrt>s«!j«!HiSa» f o *» 6©ffi 

T<SM ( f 0 - f ) C©ffiT<IM ( f 0 - f ) 

i^iBMAf i*Jt««--5. C©frSE«2Af tt. iE 
mft * ^ +2»EK»ie?*- a^KBJa^ft f 0 L 

so -c. *-f+saiE©«p«frH« (mtf. 1. 4 kg/ 



(6) 
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0 KHsOTffiTdM ( f 0 - f ) fimfcMgiA f £±[|] 
o ic t m% 5 ft ht . # >f -^©^^JE^STISfil J: 0 

5 «C J: «g«CC»-i- S»£«5*4ff 5 . 
[0044] 

SW ©tt»**ttl 1/ . C ©«fc 5 «c«»-Cfcl:ffi«BE©l«ai 

£iiitT£©r> «aaifliit*isi±-r*c4AJT**it> 10 
5gftfc®i£#*-&. 

[an *»w©«BJE*mT»jaaa"r**. 
[02] *ii©^*Tojnai*©jaift«»tt*wri*tt 
at?**. 

[03] £^©£»IE©^tfccfcS*M©^*T©± 
0-C&S. 

[04] ggtffl tcfec? « * V +£»E©iftttJBSBi*5*-r 
iJiBjH-cs,^. 20 

[05] ECU43&j*tfT4«HlrtS^»*«0^:7a 

[0 6] **»KflMf«:*i- is-cm-ummttzn-o tm^ 
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: [@7] ¥-mim*%iWTztcto<Dmim-c&z> a 

[08 ] mstctott&zf'y 7*1 0 0©ISB*^f7n 

[09 ] H8(C«Stt£;*r?7 r l 1 OOWI^^B 

[010] !SM©**l»*«BBtt*fcaT*fc»©l*ra 
0-C&&. 

[011] 08(Ctett£*^*7l 2 0©l$iffl*^7 

[012] 01 l{C*»»*X^t»yi 2 4©f£$ffl£nrr 

[01 3 ] 08iC:fotf 7"1 3 0©M«^f 7 

P — ^ + — hi?$>2>. 

[014] ^©mmssm-^^^^jT 5 - * 4 LT^ 
[015] ^©m^^sm^^ia^T 1 - * <t b-c^ 

-T«H40-C*-5. 
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